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(54) IMPROVEMENT IN MEDICAMENT ADMINISTRATION SYSTEM 

(57) A drug preparation to be administered l>y a 
medicament administration device, which can maintain 
high stability of a physiologicaBy active substance In 
preparing pharmaceutical preparations for mucosal 
application, particularly a pharmaceutical preparation to 
be inhaled by utifizing a jet nebulizer, an ultrasonic neb- 
ulizer, a constant rata sprayer, or a powder inhaler, the 
adopfion of the step of contact witti fiposome or ^ 
microspheres in an aqueous medium enables a physio- 
logically active substaiKO to be highly stabifized. 
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Description 



Technical Field 

5 [00011 The present invention relates to a Wt for preparing a phamwceutical fornruilation and the like, which com- 
prises a preparation of a biologically active substance and a preparation containing a liposome or the Oke. said prepa- 
rations being used for production of a phannaceutical formulation to be administered by a medicament administration 
device that disperses the biologicany active substance in the air, said production being conducted by contacting the bio- 
logically active substance with a liposome or the like in an aqueous medium: a method for stabQizing a botogtoally 

10 active substance by contacting the biological active substance with a liposome or the like in an aqueous medium in the 
process for the production of a pharmaceutical formulation to be administered by a medicament administration device 
that disperses the biologically active substance in the air; and the pharmaceutical formulation and the Hke. 
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Background Art 

[0002] Many attenpts have recently been made for utilizing biologically active substances such as peptides, pro- 
teins nudeic acids, etc. as medicaments. Such biotogtoally active substances used for this purpose must have potent 
pharmaceutical activity and high stability. It is known that biologically active substances administered by ttie oral route 
are either deconposed by digestive enzymes a pooriy absorbed. However, admirtistration of the substances by mjec- 
tion gives pain to patients. Accordingly, administration via mucous m«rbrane is preferred because it minimizes a 
patients- physical pain and oontrlxites to the inaease of phamnaceutical activity and stability of ttie biologically active 
substances. 

[00031 However, biologically active substances such as peptides, proteins, nudeic adds, etc. more specifically, 
cytokines, proteases, bone-related peptWes, are liable to decompose or lose their biological activities when adminis- 
tered via mucous membrane in tiie form of a pharmaceutical fomuilation. especially by the use of a medicament admin- 
istration devfee such as a nebufizer, and ttierefore. suflident tiierapeutic effect cannot be obtained. 
[00041 In this situation, various devices and ideas have been proposed so that biologically active substances such 
as peptides, protens. and nud^c adds, etc. may fully display their activities, inter afia, a fonnulation prepared by con- 
tacting biologically active substances witti a liposome is known (Japanese Patent Publication (not examned) No. 
82839/1992: Japanese Patent Publication (not examined) No. 99897/1996). Japanese Patent Publication (not exam- 
ined) No 82839/1992 disdoses an attempt tor prolongation of tfie active duration of peptidic or proteinic biotogically 
active sii)stances by the use of charged lipids, to the membrane surface to which tfie substances bind. Japanese Pat- 
ent Publication (not examined) Na99897/1996 disdoses that IL-2-adsort)ed fipkJ spheres preparation may be con- 
ducted by contacting IL-2 with liposome or the like in an aqueous medium. However, it only discloses that there is no 
relation between the type of tiie preparation and electrfe charge, and ttiat tiie preservation rate of IL-2 is increased. 
Thus ttie above-noted publications neitiier disdose nor suggest that btotogicafly active substances such as peptides, 
proteins nucleic adds, and the Oke, which hitherto have not been devetoped for a medicament wittiout difficulties mainly 
due to ttieir characteristic-fiability to decomposition or loss of their biologfcaay activities, can be stabilized by formulating 
the substances in the form of a fdrnujiation to be administered via a mucous membrane. 

Disclosure of Invention 

[00051 The present invention solves tiie problems mentioned above, and the object of the invention is to provide a 
kit capable of readily preparing a pharmaceutical formulation having a high stability with respect to a bfologicany active 
substance whteh is to be administered by a medicament administration devfoe ttiat disperses the sUjstance in ttie air. 
such as in particular, a jet nebulizer, an ultrasonic nebulizer, a metered dose inhaler, a dry powder inhaler, etc. said 
device causing a decrease of the stability of the substance; to provide a method for the production thereof; and to pro- 
vide the pharmaceutical formulation. 

[00061 The inventors of the present invention have found, after extended studies, that when prepanng a pharnra- 
ceutical formulation which is inhaled using a jet nebulizer, an ultrasonic nebulizer, etc.. high stability of a biotogically 
active substance could be attained by adopting tfie st^ of contacting the substance witti liposomes or microspheres. 
[00071 Thus, tiie present invention provides a kit for preparing a pharmaceutical formulation for a human or animal, 
which conprises a preparation of a btologically active substance and a preparation containing liposomes or mtero- 
spher es which prorations are used for productfon of the phamnaceutical fbrnruilation to be administered by a medi- 
cament administration device that disperses the btologfeally active 8U)stance in the air. said production being 
conducted by contacting the biologically active substance witii liposomes or microspheres in an aqueous medium, 
[00081 According to the preferred embodiment of ttie Wt ttie medicament administration device for dispersing ttie 
biologically active sub^ance In ttie air is a jet nebufizer. an uttrasonfc nebulizer, a metered dose Inhaler, or a dry powder 
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inhaler. 

[0009] The pharmaceutical formulation for a human or animal is preferably one which is administered via a nucous 
membrane. 

[001 0] The bioiogicany active sid>stance is preferably one which loses its stability when dispersed in the air. Exam- 
5 pies of such substances are peptides, proteins, or nudetc adds. Preferred peptides are cytoldnes and bone related 
peptides, and prefen^ed proteins are proteinases, antitxotic proteins, and antt-tunrxy proteins. Nudeic adds are prefer- 
ably ONA, RNA, or their antisenses. Among cytoWnes. interferons are preferred, and interferon y to be used for curative 
and prophylactic treatment of virus infections or pulmonary diseases is more preferred. 

[001 1 ] A preparation of a biologically active sutsstance and/or a preparation containing liposomes or miaospheres 
10 is or are preferably in the form of an aqueous dispersion. However, a kit including a container containing an aqueous 
medium is also preferable. Further, a preparation of a biologically active substance and/or a preparation comaining lipo- 
somes or microspheres is or are also preferably in the form of a lyophilized preparation. 
[001 2] Other objects of the present invention are as fdlows: 

[001 3] The present invention provides a method for preparing a pharmaceutical formulation for a human or animal 
IS to be administered by a medicament administration device that disperses a biologically active sutistance In the air, 
which comprises the step of contacting the tMologically active sutistance with liposomes or microspheres in an aqueous 
medium. 

[001 4] The present invention also provides a method for statMfizing a bidogically active sii)stance ty contacting the 
biologically active sut^stance with liposomes or miaospheres in the process for the production of a pharmaceutical for- 
so nuilation for a human or animal to be administered t>y a medicament administration device that disperses the bfologi- 
cally active sut>stance in the air. 

[0015] The present invention further provides a pharmaceutical formulation fbr a hun^n or aninrtal to t>e adm'nis- 
tered t>y a medicament administration device that disperses a tMdogically active sut)stance in the air. said formulation 
having been produced t>y contacting the t>iologically active sut>stance with nposomes or microspheres in an aqueous 
25 medium. 

[001 6] The invention additionally provides a method for curative or prophylactic treatment of diseases of humans or 
animals, which comprises administering to the human or the animal a pharmaceutical formulation for a human or animal 
to be administered by a medicament adrranistration device that disperses a t>iologically active $ut)stance In the air, said 
formulation having been produced via a step of contacting the t^tologically active substance with Ifxxsomes or micro- 

30 spheres in an aqueous medium. 

[001 7] The present invention further provides use of liposomes or microspheres for the production of a pharmaceu- 
tical formulation for a human or animal to be administered by a medicament administration device that disperses a bio- 
logically active sut>stance in the air, said formulation having been produced via a step of contacting the biolo^cally 
active sut>stance with liposomes or miaospheres in an aqueous medium. 

3S [0018] The present invention furthermae provides a metered dose inhaler or a dry powder inhaler, characterized 
in that it contains a pharmaceutical formulation for a human or animal to be administered by a medicament administra- 
tion device that disperses a t>idogicalty active substance In ttie air, said formulation having been produced via a step of 
contacting the biologically active sut3Stance with liposomes or miaospheres in an aqueous medium. 
[001 9] The preferred embodiments for the pharmaceutical formulation for a human or animal are also applicable to 

40 all of the six inventions mentioned above 

[0020] The kit of the present invention is in general provided in the fonn of a container such as a botUe. containing 
a preparation of a biologically active substance or a preparation containing Ig^osomes or microspheres. The pharma- 
ceutical fornujlation for a human or animal of the invention, which was prepared by the method fbr production thereof or 
the method for stabtfizing a bidogically active 8ut)Stance of the invention, is used by employing a medicament adminis- 

45 tration device that disperses the bfologically active substance in the air. The pharmaceutical formulation for a human 
means a composition used for curative or prophylactic treatment of a human, which contains a biologically active sut>- 
stance. while tiie pharmaceutical formulation for an animal means a composition used for curative or prophylactic treat- 
ment of an animal, which contains a bidogically active substance. The preparation of a biologically active substance or 
the preparation containing r9X>somes or miaospheres means a liquid or pcxwder composition containing the bfofogfoalty 

so active substance or the liposomes or microspheres. When kx>th or either of the preparation of a biofogically active sub- 
stance arxj the preparation containing l^xsomes or microspheres is or are a dned preparation or preparations and the 
other is an aqueous solution or suspension, the kit of the present invention may be prepared by mixing ttie preparations 
when used, while adding an aqueous medium thereto if necessary. In this instance, the kit of the present inv^ition may 
contain a container such as a fcx>ttie which contains an aqueous medium having its pH properly aidyusted. The kit of tiie 

55 present invention indudes one which is produced by preparing an aqueous medium containing liposomes or inforo- 
spheres and a bidogically active substance, and subsequently lyophilizing the medium. 

[0021] The medicament administration device that disperses a bfotogkally active sut)starx:e used in the present 
invention means a device for delivering and admtntetrating the bidogically active substance, for instance, in the form of 
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an aerosol, to patients by applying physical energy such as pressure to the substance so that it may reach a mucous 
membrane of the airway or alveolus. Such a device includes a nebulizer, a metered dose inhaler, a dry powder inhaler, 
etc. These devices are explained In detail below, generally according to the teaching in Pharmacia. 33(4). p370 • 381, 
1997. 

[0022] The nebulizer may be essentially classified as an ultrasonic nebulizer and a jet nebulizer. The ultrasonic neb- 
ulizer is a device which generates an aerosol by means off molecular movement caused by ultrasonic vibration. The jet 
nebuBzer is a device which generates an aerosol by means of compressed gas released from a compressor or a gas 
cylinder. These nebulizers often disperse in the air a solution of medicament ¥vhich is accommodated in a bottle, 
anpoule, etc., after the solution is introduced into a medicament chamber (a spray chamber) when used. Such nebufiz- 
ers are leeful for infants, the aged, and patients who are under control of a respirator due to lack of spontaneous res- 
piration. As much as 50% of the medicament solution sometimes remains in the spray chamber after use. Jet nebulizers 
may be divided into two types, one of which applies air pressure to a solution to be sprayed, and the other applies vapor 
pressure to a solution to be sprayed. 

[0023] The metered dose inhaler (MDQ. tor instance, a pressurized metered dose inhaler (pMDD. is a device in 
which an aerosol is generated when a biologically active substance dissolved or suspended in a liquefied gas called a 
propellent as a nebula, which is stored in a pressure resistant airtight container, is released from the container(see Drug 
Delivery to the Respiratory Tract Elfis Honwood, edHed by D. Ganderton and T Jones, p87 - 118. 1987). The metered 
dose Inhaler is portable and ready fcx Instant use. although it requires proficiency in inhalation technique to harmonize 
the release with the frihalation. For this purpose, an inhalation aid called a spacer has been developed. 
20 [0024] An MD I may be produced by a cooling method or a compression method. In the former, a biologically active 
6ul)Stance without chlorof luorocartx>n is mixed and suspended with the chlorofluorocarbon, and the mixture is cooled 
and admixed with pre-cooled chlorof luorocaitjon. and the admixture is divided into small portions. A separately molded 
quantitative valve is attached thereto In the latter, a biologically active substance is placed in a container. After a quan- 
titative valve is attached thereto, chloro-f luorocaibon mixture is added through a valve stem under pressure. AHerna- 
25 lively a biologically active substance suspended in chloro-fluorocartjon is charged under pressure (see Clark A.R., 
Aerosol Science Technology. 22. 374. 1995; Pharm. Tech. Jpn.. 2(10). 1056. 1986). A typical commercial product is 
Probenta HFA (3M Phannaceuticals) and so on. 

[0025] A dry powder inhaler (DPI) is a device which generates an aerosol by maWng a hole in a capsule or a disc 
in which a biologically active sid)stance is accommodated, whereby the substance is dispersed when inhaled. This 

30 inhaler is classified into three types, a capsule type, a blister type{unrt dose), and a reservoir type. A DPI requires, unlike 
a pMDI. a patients* efforts for inhalation of a biologically active substance. Typical commercial products are Spin- 
haler(Fisons), Diskhaler (Allen & Hanburys), Turtxihaler (Astra Draco) (see NaoW FUJIMURA, Kbkyu (respiration), 15. 
502, 1996). Rotahaler (Allen & Hanburys), Cydohaler (Pharbrta). Inhalater-M (Boehringer Ingelheim). Aquhaler (Allen 
& Hanburys). Easyhaler (Orton), and the like. When a dry powder inhaler is used, it is preferable that the pharmaceuti- 

35 cal formulation for a human or an animal is a lyophilized product. 

[0026] A preferred entxxliment of "administration via mucous membrane" is, among administration embodiments 
wherein a biologically active substance is scheduled to exert Hs activity on the mucous membrane or to exert its activity 
after having been absorbed via a mucous merrtwane, an embodiment wherein the biologically active substance loses 
Hs stability, that is. deconposes or loses its activity, due to physico^emical factors such as the physical energy of ultra- 

40 sonfc waves, energy generated by the ftow current on the Interface between a drop of water and outskJe air, and the 
like, when a medicament administration device such as a jet nebulizer, an ultrasonic nebulizer , a dry powder inhaler, 
or a metered dose inhaler is used. However, in otfier administration embodiments wherein the stability of the biotogically 
active substance does not decrease to a great extent, it appears that the present invention can attain stabilization of the 
substance. Mucous membranes in the body which absorb a physiologically inactive substance are. for instance, the 

45 nasal mucous men*>rane. airway mucous merrtirane. the bronchial mucous membrane, the pulmonary mucous mem- 
brane and the like. ^ . ^. 
[0027] The "step of contacting a bfologically active substance to be administered by a medicament administration 
devfoe with fiposomes or microspheres in an aqueous medium" may be earned out in a vessel called a medicament 
chamber in a jet nebulizer, an ultrasonic nebulizer, a metered dose inhaler, or a dry powder inhaler, or outside the vessel 

so (after the contact, the mixture is introduced into the medicament chamber). The step may be earned out by means of 
an inhalation system and device which allows a gradual or arbitrary contact of a biologically active substance to be 
administered by a medicament administration device with liposomes or microspheres. It should be noted that according 
to the present invention, the phrase "the step of contacting a biologically active substance with lipid microspheres and 
the like in an aqueous medium" does not include an embodiment in which the biologically active substance is incorpo- 

65 rated in a liposome. _ . ^ 

[0028] A "biotogically active substance to be administered by a medicament administration device used in the 
present frwention includes, for instance, fibrinolytic agents, anticoagulants, hematopoietics, antibiotics, treatment 
agents for Infectious diseases, anti-dementia agents, antiviral agents, antitumor agents, antipyretics, analgesics, anti- 
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Inflammatory agents, antiulcer agents, antialfergic agents, psychotropic agents, cardiacs, anti-arrhythmic agents, 
vasodilators, anti-hypertensive agents, anti<fiabetic agents, cholesterol lowering agents, osteoporosis treating agents, 
hormones, vaccines, activated oxygen inhibitors, when deserved according to therapeutic effects. The t)k)logically 
active substances include, for example, cytokines (e.g. interferon y and Interleukin 2). bone-related peptides (ag. cald- 
5 tonin, tXMie morphogenetic protein, growth hormone), and the Gke. when described according to the properties of the 
substances. 

[0029] Preferred substances on which the effect of the present invention is obtained are. among ottier biologicalty 
active sut)stances nrtentioned above, those which lose their stabilrty through decomposition or loss of activity, due to 
physico-chemical factors such as physical energy of ultrasonic waves, energy generated by a flow current on the inter- 

10 face between a drop of water and outside air, and the like, when a medicament administration device such as a jet neb- 
ulizer, an ultrasonk: nebulizer, a dry powder inhaler, or a metered dose inhaler is used. Hmever. t)k}logicaIly active 
substances, stabilities of which do not decrease significantiy when dispersed in the air. can also obtain the advantage 
of the stabUizing method of the present invention. Accordingly, the biologically active sut>stances to be used in the 
present invention are not linrvted to those listed below, which are exemplified as being preferred, as far as they exert their 

IS activities on mucous membrane or they are absorbed via a nrwcous memtvane. That is. all bioactive sut>stances. when 
administered in the form of a pharmaceutical formulation to be administered via a mucous membrane, can be improved 
in terms of their stabilities by the method of the present invention. 

[0030] As stated above, the btologtcafly active sut^stances are preferably those which lose their stabilities when dis- 
persed in the air. such as peptides, proteins, nucleic acids and the like. 

20 [0031] Specific examples of the peptides or proteins are angiotensin, insulin, insulin-like growth factors, interferon 
a, interferon p. interferon y. interiei^'n 1, interteuWn 2, Interieukin 2 receptor regulatory factor, interieukin 3, urokinase, 
erythropoietin, enkephalin, peptides having endolhelin antagonistic activity. erxJorphin a, endorphin p. endorphin y. lys- 
ozyme chloride, luteinizing hormone, oxytocine, gastrin, kalikrein. caldtonin, tunx)r destroying factor, thymus humoral 
factor, l^orphin. class-selective suppressor factor, gramicidin, glucagon, blood coagulation factors (Factor VIII. Factor 

25 IX). thymus factor in bk>od. thyrokJ-stimuIating hormone, thyroid homx}ne releasing hormone, bone morphogenetic 
grotein. gonadotropin, gonadoliberia colistin. corticoliberin. chdecystoWnin. colony-stimulating factor, cytotoxic T lym- 
phocyte differentiation-indudng factor, cytotoxic T lymphocyte inducer, cell proliferation factor, thymosin, thymostimulin. 
thymopoietin. Substance P, tunw necrosis factor (TNF),epidermal growtii factor. T cell growth factor, neurotrophic fac- 
tor, nerve growth factor, scotophot)tn, growtii hormone, secretin, zenobsin. caerulein, somatostatin, somatomedn. 

30 somatoliberin, dyrwrphin. tuftsin, thyroliberin, tissue plasminogen activator, T cell substitutes, thrombopdetin, neuro- 
tensin, paracrine, pancreozymin, t>acttracin, vasopressin. B lymphocyte growth factor. B lymphocyte differentiation fac- 
tor. B lynphocyte maturation factor, human cilium gonadotropin, human placenta lactogen. parathyroid-stirmJating 
hormone, adrenocorticotropic honnone, txadykinin, prolactin, bombesin, polymyxin B, macro phage-activating factor, 
macrophage-migratton inhtoitory factor, melanocyte-stimulating hormone, nxrtllin. ubiquitin. repressible celMnckJCtng 

3S factor, inhibitory B factor, folicle-slimulating factor, lymphocyte-activating factor, renin, proteolytic enzymes {e.g. expec- 
torants, cathepsins). antibiotic proteins {e.g. acacin), antitumor proteins (e.g. L-asparaginase. neocarzinostatin). stper- 
oxide dismutase. and the like. 

[0032] Nucleic acids include DNA. RNA, and their antisenses. 

[0033] Biologicalty active substances other than peptides, proteins, and nucleic ackis are Ijpopolysaccharides, 
40 fluorouradl. doxorutwcine. mitomycin C, platinum complex, cyclophosphamide, actinomydn, polyoxin, and the like. 
[0034] Biologically active sUk>stances include pharmacologically acceptable salts thereof. For instance, salts of a 
biologically active substance having a k^ask; group such as an amino group, with an inorganic acid (ag. hydrochloric 
ackJ. sulfuric add. nitric ackl. etc.) or an organic acW (e.g. carbonic add. sucdnic add. etc.) and salts of a biok)gicaIty 
active substance having an addk: group such as a carboxyl group, witti an inorganic base (e.g. alkali metals such as 
45 sodium or potassium), or an organic base (e.g. triethylamine, arginine. etc.) are induded in the biologically active sutj- 
stances. 

[0035] Liposome is a dosed veskile comprising double layer phosphdipkf membranes, which can retain various 
b«)logically active substances in an internal aqueous layer or phosphdipkJ douljle layer. Accordingly, extensive studies 
on liposome as a drug earner have tong been conducted. The preferred partide size of the liposome is about 20 nm - 

so 3^m. Upkl miaospheres. also called lipid emulsions, are small lipid partides otstained by. for example, suspending plant 
oil such as soybean oil in water in the presence of phosphdipW such as lecithin. The average partide size of ^pid micro- 
spheres is preferakTly about 1 00 nm - 300 nm. It should be noted that other aqueous media into which similar npkis such 
as phospholff)ids. synthetic surtactants etc. are dispersed, that is. enrxjlsk)ns. mixed micelles, mtorocapsutes, and 
mk:rospheres are different from the liposome or lipid mk:rospheres according to the invention (Fragrance Journal, Vol. 

ss 15. No. 6, p68 - 76. 1987). 

[0036] Major conponents of phospholipkfs constituting Oposomes or nvcrospheres used in the present invention 
are not restridive and may be neutral phospholipkls or charged lipkte as desaibed in the afore-mentioned Japanese 
Patent Publication (Kokai) Na 996971 1 996. However, a suitable combination of a medicament and liposome (Wnd and 
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ratio of conponents of membrane) wiO exist for establishing better stabiPity of the Wotogicany active siOstance used. 
Neutral phospholipids are not Bmitative as long as they are phosphofipids having no charge in their neutral region. For 
Instance, synthetic or natural phosphatidyl choline, sphingomyeEa or a mixture thereof may be used. Natural phos- 
phatidyl cholines may Include various lecithins, which may be the unsaturated or saturated type (hydrogenated type), 
and include distearcyl phosphatidyl choline, dipalmitoyi phosphatidyl choline, dimyristoyl phosphatidyl choline. di>ehe- 
noyl phosphatkJyi choline, cSngnoceroyl phosphatidyl chofine, sphingomyelin, egg yolkledthin, soybean lecitWn, hydro- 
genated egg yolk lecithin, hydrogenated soyl>ean lecithia and the ike. One or more r?)ids selected from the above may 
be used. 

[0037] Phosphoiipkls tor liposome or lipkl nucrospheres used In the production of the pharmaceutical fornniation 
of the present invention may be charged phospholipids. Positively^charged phospholipids may be used without Bmita- 
tion. as long as they are not toxfc. These are. for instance, basic phospholipids such as stearyl amine, oleyl amine, etc., 
and basic amino add surfactants such as N*-acyl-L-arginina Negatively-charged phosphoiipkls may also be used with- 
out limitation, as long as they are not toxic. These are, for instance, acWk: phospholipids such as phosphatidyl serine, 
phosphatidyl glycerd, dimyristoyl phosphatidyl glycerol, dipalmitoyi phosphatidyl glycerol, distearpyl phosphatidyl glyc- 
erol cardidipin, phosphatidyl inositol, phosphatidic acW. etc.. ackfic BpkJs such as gangliosides, dicetylphosphofic aad. 
etc ! acidic amino ackl surfactants such as N-acyl-L-glutamic acid, and fatty ackls such as oleic ackl. stearic add, etc. 
[00381 Major lipWs, which are used together with ttie phospholipWs mentioned above, for constructing micro- 
spheres used for the production of the pharmaceutical formulation of ttie invention, are plant oils (e.g, soybean oU, ses- 
ame on. safllower oil. etc.), synthetic or semi-synthetk: mWdle chain fatty add triglycerides (eg. migliol, ODO 
20 (registered trade name), etc.). ^ . . . , .i. ^ 

[0039] To the iipkf conponents of the liposomes or microspheres, phosphatidyl ethanolamine, sterols such as ctio- 
lesterol as a membrane stabilizer, and a-tocopherol as an antioxWant may be added, in addition to ttie above-men- 
tioned various phosphdpids and electrically charged lipids. The amounts of such additives to be added are as foltows: 
When the total amount of the lipWs is defined as 100 parts by weight, phosphatidyl etfianolamine is 0.01 - 30 parts by 
weight a sterol used as a stabilizer is 0.01 - 100 parts by weight preferably 20 - 55 parts by weight and a-tocopherol 
used as an antiooddant is 0.01 - 20 parts by weight preferable about one part by weight 

[0040] The method for the production of liposomes or rrwcrospheres of the present invention ts not linked and may 
be carried out in different ways as in ttie aforementioned Japanese Patent Publication (Kbkai) Na 99897/1996. For 
instance, liposome may be produced by ttie ultrasonic mettiod. ttie vortex metiiod, ttie detergent mettiod. ttie ettianol 
ir^ection'mettiod, ttie ettier injection mettiod, the Rench press mettiod, etc. ttie reverse phase evaporation method, and 
ttie high pressure emulsifying mettiod. The structures of ttie liposome prepared by tiiese methods may be multilamellar 
veside (MLV). small unilamellar veside (SUV), and reverseishase evaporation veside (REV). On ttie ottier hand, ttie 
production of lipid microspheres is conducted, unlike ttie production of liposome, by ttie use of a plant oil such as soy- 
bean oil, sesame oil. and the like, or synttietic or semi-syntfietic middle chain fatty acid triglycerkJes in addition to phos- 
pholipkte. The method of ttie production of ttie microspheres is not fimited. and ttie production may be carried out. for 
exanple. by adding 2 - 20% plant oil or middle chain fatty add triglyceride and 12% (witti respect to ttie plant oil or trig- 
lycerWe)*of phospholipid to water and subjecting ttie resultant mixture to a high pressure emulsifier to obtain lipid micro- 
spheres. The liposome and lipid microspheres may be chemically or physically coated witti hydrophilic polymers such 
as polyethylene glycol. puHulan. mannan. polyamino ackJ and the Oke. 

[0041] Preferred nposomes or microspheres used in the present invention are ttiose which do not internally contain 
a bidoglcally active substance, ttiat is. empty fiposome and ttie like. However, ttie Rposomes or mterospheres may con- 
tain, distribute, or adsorb ottier biologically active substances before contact witti a biologically active substance in ttie 
present invention In an aqueous medium. The ottier bioiogfoafly active st*>stances are not limHed. 
[0042] TTie aqueous medium used in ttie present invention may contain various stabilizers depending on ttie kind 
of particular biologically active substance used. As ttie stabilizer. saccharWes such as monosaccharides (e.g. glucose, 
galactose, etc.). dlsaccharWes (e.g, maltose, sucrose, etc.), and polysaccharWes (e.g. dextran). polyols such as glyc- 
erd. mannitd. sorbitol, xylitd. and ttie like, water-soluble polymers such as gelatin, hydroxyetfiyl starch, surfactants, 
and ttie like may be mentioned. .... ^ 

[0043] The pharmaceutical formulation of the present invention may contain known absorption enhanang agents 
depending on ttie nature of particular biologically adive substance to be administered using a medicament administra- 
tion device. In addtion. additives for different purposes, such as surfactants, stabilizing agents, buffers, isotonic agents, 
antiseptics may be added to the formulation. 

[0044] Dosage of ttie biologically active sul>stance to be administered by a medicament administration device var- 
ies greatiy depending on ttie nature of ttie substance, duratton of ttie treatinent. and other factors. The ratfo of ttie 
amount of ttie biotogically active substance to be administered witti a medicament administration device and the 
amount of liposome or microspheres, which are contaded. also varies greatiy depending on ttie nature of particular bio- 
logicafly active substance and ottier fadors. For instance, where ttie tsidogically active siDstance is interferon. 40 nmo! 
thereof is used witti 1-1000 junde of phospholipkJ. 
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[0045] The terms "resktual rate* and "spraying rate' used in the working examples described hereinafter wOl be 
explained below. 

[0046] The reskbja] rate is calculated according the foOowing equation. 

Amount d biologically active sitetance remaining in medicamem charrtber of deyice ^ 
^ Residual rate = Total amount of Wdogicaily active substance initiaUy charged 

(Equation 1) 

[00471 The greater the residual rate, the higher the stability of the biologicany active sutjstance in the medicament 
chamber in which the GU>stance remains undecomposed or without losing its biologically activity. 
10 [0048] The spraying rate is expressed by the following equation. 

Amount of biologically active substance remaining in capturing solution „ 
spraying rate » ^^^^ amount of biologically active substance initially charged (Equation 2) 

[0049] The greater the spraying rate, the higher the stabiOty of the biologically active substance sprayed, without 
15 decomposition and losing its physiological activity. 



Best mode of the present Invention 



EXAMPLES 

20 

[0050] The invention wiD t>e explained in more detail with Reference Examples, Working Examples, and Experi- 
ments. Reference Exanples are directed to the production of Rposome and lipid microspheres used in the present 
invention, and Woridng Exanples are directed to the production of the pharmaceutical formulation of the invention to be 
administered via the mucous memtxana The E)q3eriments show that the pharmaceutical formulation of the Invention to 
25 be administered via the mucous membrane is kept stable in a mecficament administration device such as a jet nebulizer, 
an ultrasonic netxilizer, and the lika 

Reference Example 1 



30 Production of liposome (HSPC/DSPG o 1 0/1 ) 

[0051] Five ml of a tert-butand solution (containing 1 ml of distilled water) containing a mixture of 100 mg of hydro- 
genated soybean ledthin (HSPC) and 10 mg of distearoylphosphatidyl glycerol (DSPQ) vias lyophilized. To the result- 
ant lipid mixture was added and dispersed 10 ml of a phosphate buffer (10% maltose). The dispersion was sul^ected 
35 to a Nanomizer-LA-IOH (Sayama trade name) ten times under a treatment pressure of ZAkQfcrr?, whOe warming at 
60'C. togive fposome (HSPC/DSPQ»10/1). 



Reference Example 2 



40 Production of liposome {DSPC/DPPQ "10/1) 

[0052] Reference Example 1 was repeated except that a mixture of 100 mg of distearoylphosphatidyl choline 
(DSPC) and 10 mg of dipalmitoylphosphatidyl glycerol (DPPG) was used in place of a mixture of 100 mg of hydrogen- 
ated soybean lecithin (HSPC) and 10 mg of distearoylphosphatidyl glycerol (DSPG). 

4S 

Reference Example 3 

Production of Rposome (EggPC/DSPG = 10/1) 

so [0053] Reference Exan^le 1 was repeated except tiiat a mixture of 1 00 mg of egg yolk lecithin (EggPC) and 1 0 mg 
of distearoylphosphatidyl glycerol (DSPG) was used in place of a mixture of 100 mg of hydrogenated soyt>ean lecithin 
(HSPC) and 10 mg of distearoylphosphatidyl glycerol (DSPG), and the mixture was kept at 4*C rather than WC. 

Reference Example 4 

55 

Production of liposome (DPPC/CH/DPPG « 54/40/6) 

[0054] Reference Exanple 1 was repeated except that a mixture of 54 mg of dipalmytoylphosphatidyl choline 
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(DPPC), 20 mg off cholesterol (CH). and 6nig off (fipafmytoylphosphatidyl oVcerd {DPPQ) was used in place off a mix- 
tire of 100 mg off hy*ogenated soybean lecflWn (HSPC) and 10 mg off distearoj^phosphatidy! Qlycefol(DSPQ). 

Reference Example 5 

5 

Production of Hposome (EggPC) 

[0055] Reference Exairple 1 was repeated except that 1 00 mg of egg yolk lecithin (EggPC) was used in place of a 
mixture of 100 mg off hy*ogenated soyt>ean lecithin (HSPC) and 10 mg of distearoyiphosphatidyi glycerol (DSPQ), and 
10 the treatment was conducted at 4*C rather than GO^'C. 

Reference Example 6 

Production of liposome (DPPC/CH/SA = 52/40/8) 

IS 

[0056] Reference Exanple 1 was repeated except that a mixture of 52 mg of dipaimytoylphosphatidyl choline 
(DPPC). 20 mg of cholesterol (CH). and 8mg of stearyl amine (SA) was used in place off a mixture of 100 mg of hydro- 
genated soybean lecithin (HSPC) and 10 mg of distearoyiphosphatidyi glycerol (DSPG). 

20 Reference Example 7 

Production of lipid microspheres 

[0057] A coxJe emulsion was obtained by mixing 21 6 mg of DSPC, 24 mg off DSPG, 500 mg off glycerol, and 20 ml 
25 of distilled water for injection, dispersing the mixture using a honrx>genizer (Polytron. registered trade name), and sub- 
sequently treating the mixture with the homogenizer after addition of 2 gram of soyt>ean oil. The resulting mixture was 
emulsified with a Nanomizer-LA-IOH (Sayama trade name) to give lipid microspheres having an average particle size 
off atxxit 200 nm. 

30 Example 1 

[0068] Twenty ml of a solution containing recombinant interferon y [\FN^, 3 million units), said solution containing 
human serum albumin and L-cysteine hydrochloride as stabilizers, was introduced into the medicament chamber of an • 
ultrasonic nebulizer (Omuron: NE-U12). Addition of a liposome suspension (125 junole as phospholipid) thereto gave 
35 a pharmaceutical formulation for a human or animal. 

Example 2 

[0059] Five ml of a solution containing recombinant interferon y (IFN-r 3 million units), said solution containing 
40 human serum albumin and L-cysteine hydrochloride as stabilizers, was introduced into a medicament chamber off a jet 
nebulizer (Nippon Shojl; Nissho style). Addition off a liposome suspension (125 jimole as pfrospholipid) thereto gave a 
pharmaceutical formulation for a human or an animal. 

Example 3 

45 

[0060] Five ml of a solution containing recombinant interferon y (IFN-r 3 million units), said solution containing 
human serum albumin and L-cysteine hydrochloride as stabilizers, was introduced into the medicament chamber of a 
metered dose inhaler. /Vddition of a l^x)some suspension (125 jrniole as phospholipid) thereto gave a pharmaceutical 
formulation for a human or animal. 

so 

Example 4 

[0061] Rve ml of a solution containing 2.5 ^mole of urokinase was introduced into the medicament ctnamber of a 
jet nebulizer. /Nddition off a liposome suspension (125 ^mole as phospholipid) thereto gave a phannaceutcal fbrmula- 
55 tion for a human or an animal. 
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Examples 

[0062] Twenty mJ of a &olutfon containing 2.5 ^mole of uroKnase was introduced into the medicanient chamber of 
an uttrasonic nebulizer. Addition of a liposome suspension (1 25 nmcAe as phospholipid) thereto qsc^b a pharmaceutical 
5 fornnulation for a human or animal. 

Example 6 

[0063] Five mi of a solution containing 70 nmole (one million unit) of recombinant interleukin 2 (IL-2) was introduced 
10 into the medicament chamber of a jet nebulizer. Addition of a liposome suspension (125.|inrx>le as phospholipid) thereto 
gave a pharmaceutical formulation for a human or animal. 

Example 7 

75 [0064] Twenty ml of a solution containing 2.5 \imo\e of L-asparaginase was introduced into the medicament cham- 
ber of an ultrasonic nebulizer. Addition of a liposome suspension (125 ^mole as phospholipid) thereto gave a pharma- 
ceutical formulation for a human or an animal. 

Example 8 

20 

[0065] Five ml of a solution containing 2.5 ^mole of superoxide dismutase was introduced into the medicament 
dhaniyer of a jet netxjHzer. Addition of a liposome ^spension (125 ^mole as phospholipid) thereto gave a pharmaceu- 
tical formulation for a human or animal. 

25 Example 9 

[0066] Twenty ml of a solution containing 2.5 ^mole of cathepsin was introduced into the medicament chamber of 
an ultrasonic nebuTizer. Addition of a liposome suspension (125 funole as phospholipid) thereto gave a pharmaceutical 
formulation for a human or aramal. 

so 

Example 10 

[0067] Five ml of a solution containing 2.5 ^mole of neocarzinostatin was Introduced into the medicament chamk>er 
of a jet nebulizer. Addition of a liposome suspension (125 fimole as phospholipid) thereto gave a pharmaceutical fbr- 
55 mulation for a human or animal. 

Example 11 

[0068] Twenty ml of a physiological phosphate saline {pH 7.4) containing 0.4 ^mole of calcttonin was introduced 
40 into the medicament chamber of an ultrasonic nebufizer. Addition of a liposome suspension (125 ^mole as phospholi- 
pid) thereto gave a pharmaceutical formulation for a human or animal. 

Example 12 

45 [0069] Twenty ml of a solution containing 3.5 ^mde of doxorubicin hydrochloride was introduced into the medica- 
ment chaml)er of an ultrasonic nebulizer Addition of a liposome suspension (125 iimole as phospholipid) thereto gave 
a pharmaceutical formulation for a man or animal. 

Example 13 

60 

[0070] Twenty ml of a solution containing 25 fimole of caldum(+)-(Z)-7-{(1 R. 2S, 3S. 4S)-benzensuHbnamidobicy- 
clo(2.2.1]hept-2-yO-5-heptanoate dihydrate was introduced into the medicament chamber of an ultrasonic nebulizer. 
Addition of a liposonrte susp^sion (125 \imo\e as phospholipid) thereto gave a pharmaceutical formulation for a human 
or animal. 

65 

Example 14 

[0071] Five ml of a solution containing 25 gmole of doxorubicin was introduced into the medicament chamber of a 
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]e( nebulizer. Addition of a liposome suspension (125 umaHe as phosphonpkQ thereto gave a pharmaceutical formula- 
tion lor a human or animal. 

Example 15 

[0072] Twenty ml of a solution containing 2.5 ^mole of intefleukn 2 (IL-2) was introduced Into the medicament 
chani^er of an ultrasonic nebulizer. Addition of a liposome suspension (125 fimole as phosphoCfiid) thereto gave a 
pharmaceutical formulation for a human or animal. 

Example 16 

[0073] Rve ml of a solution containing 2.5 jimole of L-asparaginase was introduced into tiie medicament chamber 
of a jet nebulizer. Addition of a r9X)Some suspension (125 jimole as phospholipid) thereto gave a pharmaceutical for- 
mulation for a human or animal. 

Example 17 

[0074] Twenty ml of a physiological phosphate saline (pH 7.4) containing 0.02 ^nrxjle (12000 unit) of siperoxide dis- 
mutase was introduced into the medicament dhawber of an ultrasonic nebulizer. Addition of a liposome suspension 
(1 25 ^mole as phospholipid) thereto gave a pharmaceutical formulation for a human or animal. 

Example 18 

[0075] Five ml of a solution containing 2.5 jimole of cattiepsin was introduced into the medicament cfiamber of a 
jet nebulizer. Addition of a liposome suspension (125 jimole as phospholipid) thereto gave a pharmaceutical formula- 
tion for a human or animal. 

Example 19 

[0076] Twenty ml of a solution containing 2,5 jimole of neocarzinostatin was introduced irtto the medicament cham- 
ber of an ultrasonic nebulizer. Addition of a liposome suspension (125 ^mole as phospholipid) thereto gave a pharma- 
ceutical formulation for a human or animal. 

Example 20 

[0077] Five ml of a solution containing 2.5 ^unole of calcitonins was introduced into a medicament chamber of a jet 
nebulizer. AddKion of a liposome suspension (125 jimole as phospholipid) thereto gave a pharmaceutical formulation 
for a human or animal. 

Example 21 

[0078] Five ml of a solution containing 25 jimole of calcium (+)-(Z)-7-{{1 R, 2S, 3S, 4S)-benzensulfonamidobicy- 
clo[2.2. 1]h^-2-yl]-5-heptanoate dihydrate was introduced into the medicamerrt chamber of a jet nebulizer. Addition of 
a liposome suspension (125 ^mole as phospholipid) tiiereto gave a phamiaceutical formulation for a human or animal. 

Example 22 

[0079] Five ml of a solution containing recombinant interferon y (IFN-y; 3 million units), said solution containing 
human serum albumin and L-cysteine hydrochloride as stabilizers, was introduced into the medicament chamber of a 
jet nebulizer. Addition of 120 jil of microspheres obtained in Reference Example 5 tiiereto gave a pharmaceutical for- 
mulation for a human or animal. 

Example 23 

[0080] A lyophilized product containing recombinant interferon y (IFN^ 3 million units), said product containing 
human serum albumin and L-cysteine hydrochloride as stabifizer, was placed Into a bottia Six ml of a liposome suspen- 
sion (125 Jimole as phospholipid) was placed into another bottie. The combination of the two bottfes makes a kit 
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Example 24 

[0081] Twenty ml of a solution oontaining 1% tW/W) of salmon OfM was Mtxluced brto the nradk»^ 

of an ultrasonic nebufizer. Addition of a Gposome suspension (1 25 ^mote as phospholipid) ther^o gave a phannaceu- 

tical fbmuitation for a human or animal. 

Example 25 

[0082] Twenty ml of a solution containing 86 funde of trypsin was introduced into the medicament chamber of an 
ultrasonic nebulizer. Addition of a liposome suspension (125 ^nrx)le as phosphoTipid) thiw-eto gave a pharnrtaceutical for- 
mulation for a human or animal. 

Experiment 1 

[0083] After introduction of the pharmaceutical formulation obtained in Example 1, an ultrasonic nebulizer was 
operated for 30 minutes. The anxsunt of IFN^ remaining in the medicament chamber after 30 minutes was determined 
by ELISA (Biosource). 

Experiment 2 

[0084] After introduction of the pharmaceutical formulation obtained in Example 2, a jet nebulizer was operated for 
30 minutes. The amount of IFN-y remaining in the medicament chamber after 30 minutes was determined by ELISA 
(Biosource). 

Experiment 3 

[0085] After introduction of the pftarmaceutical fomujlation obtained in Example 2. a Jet nebulizer was operated for 
30 minutes. Sprayed drops were captured In 8 ml of a phystologtcal phosphate saline, and the amount of IFN^ in the 
capturing solution was measured t>y ELISA (Biosource). 

Experiment 4 

[0086] After introduction of the pharmaceutical formulation obtained in Example 6, a jet nebulizer was operated for 
30 minutes. Sprayed drops were captured in 8 ml of a phosphate txiffer. and the amount of IL-2 in the capturing buffer 
was measured by ELISA (Biosource). 

Experiment 5 

[0087] After introduction of the pharmaceutical formulation obtained in Example 24. an ultrasonic nebulizer was 
operated for 30 minutes. Viscosity of the medicament chamber was measured by E-type viscosimeter. The residual 
amount of sONA was calculated from the relation formula t^etween the viscosity and sDNA concentration. 

Experiment 6 

[0088] After introduction of the pharmaceutical formulation ot3tained in Example 25. €Ui ultrasonic nebulizer was 
operated for 30 minutes. Activity of trypsin in the medicament chamber was determined from the rate of change in 
absort^nce (253nm) at pH 8.0 and at 0.25''C using ethyl N-aipha*benzoyl-L-argininate as a sut>strate. 
[0089] The results of Experiments 1-6 are shown in the following Table 1 . 



Table 1 







Residual Bate (%) 


1 Spraying Rate (%) 


Nebulizer 


Uftrasonic Nebulizer 


Jet Nebulizer 


Physiologically active sub- 
starKe 


Trypsin 


sONA 


IFN-r 


IL-2 


Liposome free 


17 


79.0 


1.5 1 4.3 1 


2.3 1 3.3 1 0.3 


0.3 


2.0 
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Table 1 (oonfinued) 





Restdual Rate (%) 


Spraying Rate (%) 


NebuGzer 


Uftrasonic Nebulizer 


Jet Nebulizer 


HSPC/DSPQ- 10/1 


33 




35.7 




24.1 


32.6 


15.3 


39.7 


10.7 


DSPGrt5PPQ-10/1 










31.6 




31.3 






EggPC/DSPG«10/1 
EggPC 










27.1 
4.4 


19.6 
3.0 


16.3 
1.5 


13.0 
0.9 




DPPC/CH/SAo 52/40/8 




102.3 

















Discussion based on the experimental results (As for Interferon) 

[0090] The experimental results show that when a pharmaceutical formulation was prepared by introducing an 
interferon y solution together with a liposome suspension into the medicament chamk>er of a nebulizer, the amount of 
interferon y remaining in the chamber after 30 minutes operation of the nebulizer was about 12 times and about 8-11 
times larger than the amount remaining after operation without the liposome suspension respectively in the case of an 
ultrasonic nebulizer and a |et nebuHzer (provided that lOEggPC is excluded in the latter). Table 1 indicates the residual 
ratio of a medicament with respect to the total amount initially charged. Since the amount of the medicament decreases 
up to one third (residual ratio: about 33%) after 30 minutes operation of a nebufizer. it is concluded that substantially 
more than 70% of interferon y remained stable without decomposition due to the addition of liposome, except for 
EggPC, 

[OQBi] Table 1 further shows tiiat the anwunt of interferon y after spraying in the case of the addition of liposome 
was about 49-104 times larger than the amount when liposome free, except for EggPC. This means that the addition 
of liposome kept interferon y stable without decomposition. 

[0092] It is understood that the statxlity of interferon y may be changed depending on the Kind of liposome 
(HSPC/DSPQ o 10/1, DSPC/DPPQ =10/1, EggPC/DSPC = 10/1, EggPC). Altiiough only interferon y was tested in this 
respect, it is believed that there exists an optimun combination of a particular medicament and the kind of l^some for 
the purpose of establishing high stability. 

(As for trypsin, sDNA, and IL-2) 

[0093] Addition of l^^osome increased the statxlity of trypsin. sDNA, and IL-2 about 2 times. 1 .3 times, and 5 times 
respectively, compared with l^x)some free. 

industrial Applicability 

[0094] When preparing a pharmaceutical formulation to t>e administered via a mucous meni^rane. especially a for- 
mulation to be inhaled by means of a jet nebulizer, an ultrasonic nebulizer, a metered dose inhaler, or a dry powder 
irteler, high stability of a biologically active substance to be administered by ttie medicament administration device can 
be established by adopting a process of contacting the substance with liposomes or microspheres in an aqueous 
medium. 

[0095] In another aspect of the present invention, when preparing a pharmaceutical formulation to be inhaled by 
utilizing a jet nebulizer, an ultrasonic nebulizer, a metered dose inhaler, or a dry powder inhaler in practice, for instance, 
dispensing in a hospital, the increase in stability of a biologically active substance can be attained by adopting a proc- 
ess of contacting the sutjstance with a liposome or tiie like in an aqueous medium. Further, in another aspect of the 
invention, the above-mentioned biologically active substance and liposome and the like which are separately obtained 
and contacted can be used as a pharmaceutical formulation to be administered via a mucous membrane, which con- 
tains said sutTStarxse. 

Claims 

1 . A kit for preparing a pharmaceutical formulation for a human or an animal, which comprises a preparation of a bio- 
fogicatly active sut>stance and a preparation containing liposomes or mk^ospheres, wtiich preparations are used 
for production of the pharmaceutical formulation to be administered by a medicament administration devfoe that 
disperses the biologically active substance in the air, saki production being conducted by contacting the biofogically 
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active substance with the liposomes or micfospheres In an aqueous medhjm. 

2. The kit of Oaim 1 wherein the medicament administration device tat (fispenses the btok3g!cal}y active substarwe 
in the air is a jet nebulizer, an uftrasonic nebulizer, a metered dose inhaler, or a dry powder inhaler. 

5 

3. The Mt of Claim 1 wherein the pharmaceutical formulation for a human or an animal is to be administered via a- 
mucous ment>rane. 

4. The kit of Oaim 1 wherein ttie biologically active sut}stance is one which is liable to fose stabOity when dispersed 
10 in the air. 

5. The kit of Claim 1 wherein tiie biologically active substance is a peptide, a protein, or a nucleic add. 

6. The kit of Claim 5 wherein the peptkle is a cytokine or a bone-related peptide. 

IS 

7. The kit of Claim 6 wherein tiie cytokine is interferon. 

8. The kit of Claim 5 wherein ttie protein is a protease, antbiotic protein, or anti-tumor protein. 
20 9. ThekitofClaim5whereinthenuclek;acidtsONAor RNA. 

10. The kit of Claim 9 wherein the DNA or RNA is an antisense. 

1 1 . The kit of any one of Claims 1-10 wherein the biologically active substance \s interferon y. and the kit is used for 
25 curative or prophylactic treatment for virus infections or pulmonary dteeases. 

12. The kit of any one of Claims 1-10 wherein the preparation of the biofogically active sut^stance and/or the prepara- 
tion containing liposomes or microspheres is or are a formulation or formulations dispersed in an aqueous medium. 

30 1 3. The kit of any one of Claims 1-10. which further comprises a container containing an aqueous medium 

14. The kit of any one of Claims 1-10 wherein the preparation of the btologically active substance and/or the prepara- 
tion containing lqx>somes or microspheres is or are a lyophilized preparation. 

35 15. A method for production of a pharmaceutical formulation for a human or animal to be adnrunistered t>y a medica- 
ment administration device tiiat disperses a biologically active substance in the air. which comprises a step of con- 
tacting the biologically active sUbstance with liposomes or microspheres in an aqueous medium. 

16. A method for stabilizing a bidogicsilly active substance by contacting the biofogically active 8ut>stance witti lipo- 
40 somes or microspheres, in tiie process for ttie production of a pharmaceutical formulation for a human or animal to 

be administered by a medfoament administration device that disperses the btofogicaOy active sut>stanoe in the air. 

1 7. The metiiod of Qaim 1 5 or 1 6 wherein the medicament administration device is a jet nebulizer, an ultrasonic neb- 
ulizer, a metered dose inhaler, or a dry powder inhaler. 

45 

1 8. A pharmaceutical fornmilation for a human or animal to be administered t)y a mecficament administration device that 
disperses a biofogically active substance in the air. which was produced by contacting the biologically active sub- 
stance with ffposomes or microspheres in an aqueous mecfium. 

so 19. The formulation of Claim 18 wfierein the medicament administration device is a jet nebulizer, an ultrasonfo neb- 
ulizer, a metered dose inhaler, or a dry powder inhaler. 

20. A metiiod for curative or prophylactic treatment of diseases of a human or animal, which comprises administering 
to the human or animal a pharmaceutical formulation for a human or animal to be administered by a medicament 

65 administration device that disperses a biologically active 6ut)stance in the air. which was produced via a step of 
contacting the biologically active substance witti liposomes or microspheres in an aqueous medium. 

21 . Use of nposomes or microspheres for the production of a pharmaceutical formUation for a human or animal to be 
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admWstered by a medicament administrafion device that disperses a Iji ototfcafly active sutjstance in the air. which 
is produced via a step of contacUng the bioiogtcan/ active substance with liposomes or microspheres in an aque- 
ous mediunt 

22, A metered dose inhaler or a dry powder inhaler, characterized in that it contains a pharmaceutical formdation for 
a human or animal which has been produced via a step of contacting the biologically active substance wrfth lipo- 
somes or microspheres in an aqueous mecfium. 
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[| Ofcgu tntkn wtirrr frrtiln rtifoM Trnr ftrMiil nr^nTfinTrfr f^m^\^rm^f^ -ft — 1 ^fj-* 



Ws inlemtfiaBal temli luft not bm etuU 

1. [x] OdniNis.: 20 

becsMtlK9icUtetesiiqeclmaltcrnaKnqiuicdtobe«c»^^ _ 

The BYibjeet matter of claln 20 relattts to Mthods for troatsant of the 
human body by therapy. 



^ □ 

becnae tfaey fdatc to parts of the intenutiaaal tpplicHlioa tkml do ool onmply with the pttscribed reqcirerneati to sach m 
emcot ch«t Bom—ningfM intrmaiimtitmtdkcuibn etmed oat, «poctficBlly: 



imiMelho^ara dopendeat d«iaB sad are ooC ilraAod ui aooardMoe with tbo »oooa4 tnd third »onff noc» of Riifa 6.4(a). 



Ball OU<ry»Uow where vtdtj of immitfaM to Uddag (CwtlnnMino of tf 1 af flm AwO 



Ihto IntcnSMlicmal Sewhtqg Aitfbarity found moUiple {nvcntioDS in thli intenuckiRAl ap fi H r i tifn , m MIom: 



t. Q A»eUra|uh«daddttioaalac«cfatoivc(vtui^ 
feAfchcMe dflime. 

2. A» ell ewAifele claiii» aould be seaidKad widwqt effort juetiQwg »n ■drfilionil fet, tfui Authority did od iiyOe peytnent 
of any •ddiHonal fiae. 

3. Q >Wedyio0eafth«reqw«d idditJondscenfifeevmeliiaelyp^ 

ooly ChoM dufm Car whidb Cbee wcie peid^cpocificiDy dalna Koi.: 



4. Q No required addltiopal «e*idi to we limdy paid by the applicwi. OawMnyieBUy, thu fa ff ffl itionil teiidi r^ort to 
rtstricsedtcithein«Bfiticn firrt aiemU»ied in the cfeina;; it to oonmd by daioae Noe^ 



oa Pralcit Tbe iwititionel acvdK foe* were eooompenied by the apptieei tf e pralcsL 

I \ No prateil eocnnpecued the paymeot of addilioiul aeudb CaeL 
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